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(54) PRIMER FOR BACTERIUM BELONGING TO 
GENUS BIFIDOBACTERIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new primer 
which comprises a nucleic acid having a specific base 
sequence of a sequence complementary to the sequence, 
does not require culturing a bacterium, and is capable 
of identifying/detecting a bacterium belonging to the 
genus Bifidobacterium quickly and simply. 

SOLUTION: The primer, which comprises a base 
sequence selected from formula I, II, III, or IV, or a 
sequence complementary to the base sequence, does not 
require culturing a bacterium, is capable of 
identifying/detecting a bacterium belonging to the genus 
Bifidobacterium quickly and simply, is capable of 
identifying/analyzing enteric microflora of animals 
including human, and is useful, for example, to 
understand the health of an individual or to study 
intraenteric phthology, is obtained by designing a 
species-specific primer based, for example, on a 16S 
rRNA gene sequence of a bacterium belonging to the 
genus Bifidobacterium, which is obtained from a 
database, finding a species- specific sequence in V1, 
V2, V3, and V6 areas in its variable region, followed by 
the synthesis of sequence using a DNA synthesizer. 
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im&^&L} mzm-z i ~ 2 1 a»e>»&isik&E?i 

So 



1 

[#fFffjfc©«&H] 

im&m i ] 1 ~ 2 1 frbmtttizmmmw 

±Srttlt5ri Sr#mt-f-5t'7-f K/^^y^AjR 

[lf^3] (1) *#«f>©DNASrttHitSlS, 
(2) ttjftaie*©:/?^— ©i:J«*2eJt«:JSV* 
TPCR£j££r*T5Xm.Rtf (3) IS (2) lz£<om 

[ff^4j (1) WfflDNA^ttffltSIS, 
(2) ff#^lfB*©:7-7^-©lXf4 2£Ui£-/ll<^ 
XPCR&.fc£n?T.nRX* (3) X© (2) CU^if 

[0 0 0 11 
[0 0 0 2] 

[t£*©i«ff] t h-^i&«3^©MrtiBBffi«Srra« • AWr 

[ooo3] mm&mfe. ^mmm^>mm^otz.y> 

[0004] t ^iftCJIl'JlcSALtV^lf 

7^ M^fy ^Aiaisi^^n ±K«a» 

St, i-*fo*>, (MJftxaBEtt 

TV^S. DNA-DNA^B^-lCiSWf^) 
fTfcft-CVS (INTERNATIONAL JOURNAL of SYSTEMATICB 
ACTERIOLOCY, vol. 21, No. 4, p. 276~294(1971)) „ 

[0005] L*»b/i*s?>, &m&&*Mz.\*itm&m 

[0 0 0 6] 
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2 

U J: 9 b-tZWgl Z<D£?IZ. \£7 4 Y 

ra&gu *fcjft^««t^s>5^©raja*5ifoo^:o 

ot, #319!© gift 14, lf7^ Y'<9 7}> !7AJliffla« 
[0 0 0 7] 

[g|S«rft?j»r-r5fc«)©#^] »f^5^l-«**5IM 
10 aaoaaKaattfcaSeWSrtf-f-SDNA^'f 
<, *fe#:*»e>ttt±JL.fc*ffl^*3l6©DNA©PCRR^t:: 

[0 0 0 8] -Tft t>*>*»9itt» BTQ** 1~21H 
t,©T?fcS„ 

20 [00 0 9] *fc#»WW\ ©1XJ42EI 

t> 

[0 0 10] 3£te#aim±, (1) t&ft:f©DNA£rfc& 

an-sxa, (2) ±ie7 p 7-r^— ©ix{4 2£iji^ffl 

WCPCRfiUSSrfT 518X1* (3) Ig (2) iciO 
[0011] 

ia*. nkmtmvtmk Lxmm&nm^i 6 s r rn 
Aag^&fflv^c, 

[0 0 12] 7*7^— »4, ;*389J##i<'— ^ai^v'V 
fZfi^xmtLmMMmkT 1 —?^—* (DDBJ, Ge 
nbank^O it&ttMlb LTfffclC^-^^ 

Srfr o t#fc*SEH & S-ltgE • «fW 3 rilCt 

fcJCl 6 S r RNAjf€?-©V— ^3c^^.§r^ofc»a 
(*^&) f4, Attttlctt. f K'^ry 17 A • T 
40 "s^fy — 9 (Bifidobacterium angulation)) A T C C 2 
7 5 3 5% , If7-f Y'^tT-V • T-tr—V * (Bif 
idobacterium animalis) AT C C 2 5 5 2 7a , t*7-f 
Y'^Pf-y "7 A • A ( Bifidobacterium bourn) T CM 
1 2 1 ia . tf7^ K^7!) !7A • ^3 Jiy -7"A(Bif 
idobacterium choerinum) AT C C 2 7 6 8 6a , 
'f 7" y !7 A • rVf-f !7A ( Bifidobacterium den 

tium)ATCC 2 7 5 3 4a , tT7w Y'*9*r x ) $ J* • 
U y * A ( Bifidobacterium gallicuia) J CM 8 2 2 4 
$£, tT7^ hV<^xy »A • #y-f-7A( Bifidobacteri 
50 um gallinarum) J CM 6 2 9 1tt > If 7 -i Y'*f *T V <? 




2* • -Y ls^r<4 3j A ( Bifidobacterium indicum) J CM1 
3 0 2ft , lf7^ K/^ry^A-^y77yf>f^(B 
ifidobacterium infantis) AT C C 1 5 6 9 7ft , tT7 
}?s< fr}) $ A • ^ff-J-J* ( Bifidobacteriummagnum) 

j cmi 2 l 8ft , tr^-f hv<^y »>a • ^ y vo&a 

( Bifidobacterium merycicum) JSM8219ft , tf7 
^ hV<^^y r>A • i/n.— K>fr^;*7 — ^ A ( B i f i dobac 
terium pseudocatenulatum) J CMI 2 0 Oft , fcT:7^ 
hv^^y & A • Va-Kny^ -JhX;* fcf— X 

♦ X u tJ? 5/ -y- A ( Bifi dobac teriumpseudolongum ss. glob 10 
osum) J CM 5 8 2 0ft , tf^^f V/<frV • V^. 

— KoV'jtfA IfX^fc*— >— X • Va-KP^A(B 
ifidobacterium pseudolongum ss. pseudolongum) J C 
Ml 2 0 5ft , V'<?T}) »A • Xp 7 A ( Bifid 

obacterium pullorum) JCM1214ft , tf^W K'*^ 
7^ y I? A • A* 5 "J" # A ( Bifidobacterium ruminan 

tium) J CM 8 2 2 2ft , tf^w K^^y ?A • ^ 
^ 9 ^( Bifidobacterium saeculare) D S M 6 5 3 1 
ft, 4 K^^^y >>A • X^r ^ ( Bif idobacter i 
urn subtile) DSM 2 0 0 9 6ft , \?7>C V'<?Tl)& 20 
A • T Vf>f 3 l/V-^ ( Bifidobacterium denticolens) 
DSM1 0 10 5ft , lf^>f K^^^y 1>A • 4 -/ tf^- 
■J* — & A ( Bifidobacterium inopionatum) D SM 1 0 1 
0 7ft , tf^^ K^^^y ?A • XT*? — #2* ( Bifi 
dobacterium catenulatum ) ATCC27539 ft "C*> 

^tibmmte. ie»f-^^DDBjcs 
[0013] if^>f vs<*T y ^Ajscoffiara-cr^^ 

©5tv2xy7^v3xyr^ #<oISi^IW 30 
ftiayild5*>6w4:*to^ofc (HID 0 *fc* t^>r K 
^^^y *a • ^^^AWtr;?^ hv^^y • 

• #^7— ^aaw^:?^ hv^^^y • K 

Ajiv ixyri:V6xy T tcPJ#«rESJ 
T?#*iB?iWSfc5r fc*st>^ofc (12) o ^"ChlE 
ffi*Sr*-X;y hitTPCR^-f^SrBtttfc. 

ife, ty^^wtf K^fjit 17-2 ib. p 

b, fltflUcRbTMu ^(^)1 6 S r RNAlfiftfc 40 

p«)«aiay!ISrii«**fct>«>Srfflv^t>Av^. 
[0 0 14] rcoj: 5l-Lt#Wc/7>f^- Op 

tT7-f hV<?f y • T K ^f 1 * X (Bif idobac 

teriumadolescentis) IC^W^DNA/^^^-Tfe 

[0 0 15] IB5U#-g-3Xt54|Ett<OtftSiajOSr 

idobacterium bifidum) (c3$^ff3&DN "C 50 
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fo^o 

[0 0 16] Stfi, E^J##5AW6iB«<D:&KE?aj£ 
^Tr^t^lSf 7 4 K^^^y ?A • Xw— ^ (Bifidob 
acterium breve) Hffi & DNA/7^ ~Cfc£ 0 

[0 0 17] Ifi^J#-^7^8|S«^SB2?'J^ 
^St^lS, tf 7 4 Y**2 *r y J* - p i/jfJ\ (Bifid 
obacterium longum) (C#Mff)&D N A/7^ "Cfc 

So 

[0 0 18] S/c, BWJ#f92lt;i 0|B«<Z>«SiB?iJ 
(Bifidobacterium pseudolongum) CftM^DN A 

[0 0 19] 1B?IJ#^1 l»tfl 2fE«<Di£ggB 

^ A (Bifidobacterium angulatum) fcffiftWft D N AX 

[0 0 20] IB?fJ#^- 1 3 AW 1 4 |B«cOigSI2?lJ^^ 
ifidobacterium catenulatum) 

[0 0 2 1] ^fci, 1 5 AW 1 6lS«(DiSS@B 

z^-r^z^ — A (Bifidobacterium pseudocatenulatum) (C 
#S«4DNAr7>fv^Jb5o 
[0 0 2 2] @E?U#-^1 7M1 8|E*<DJ^SSB 

ifidobacterium gallicum) tc4$M#J&D N A/7-f 

[0 0 2 3] @B?iJ#-^ 7 AW 1 9 SB*£0>tft£E#| 

^ X (Bif idobacterium infantis) (C#M6^^D NAX^ 

[0 0 2 4] ^fc, g2?U#-^7AW2 l{^|EttcOX^-f 
-^-te, B. Dy^^/^fB. 4>7r>^^ 
^, B. X^^(D1 6 S r RNAmfc^t t/^KW 

^gLfc 0 b^u, ^tv?> 3 mmn^m^^\c^m(o 
«-r*>5. «was<D-<x^hm (st) 

"Cfo^r^, ^Ad, DNA-DNAWcr^{)7 0 o /o 

[0 0 2 5] 3E(-> IB^iJ#^ 1 4 AW 2 0 (C|E«^)X^ 
>f^— tt^ B . ^f^7-^AMB. v-^l— 
J — $J»<D 1 6 S r RNAjS^F-^ KSr^b 
fco b^b, mt>2Mlcov^t)IH©iS^b 

b. jjy-*7—?Ms?/v- 7twm-QZz>(o-?, mmz. 

[0 0 2 6] ±|B<Oi: 5(c^f+byh^-y rf^^ K 

0, Aiwc^sti^o ^<^ffl#Sttii, tr^-Y 



5 

^ry j*mmmtftm6bti:mftmm<Di 6 s r rnac 

^ N B. \Z~7 4?J*^ B. /l/^, B. Va-Koy 

B. *>^r% 7 — ?^, B. Tlsfy—Z^ B. 
i/^.— K*"T^9 — ^ A v B. tfy^A, B. >f>7r 

fc 0 — B. 0^fA(C*r*t-S>^7-f ii, B. X 
^^©16SrRNAlfi?iV<yKfr»*tfco b 

JfcDNA-DNA^o^t 7 5-7 8%t?*>9. 
4fcl 6S r RNAE5DOjB«ttt>9 9- 7%£®*l£ 

[0 0 2 7]*»/7^vHt rcOJ: 5 tc^te 

aiiMsaTos, MPNicM^f^o^- 

J^feBfflL fc^VMi@*LfciW^DNA^ttfflU 
^ 7 - 1 <DfiJ£tt SrW-s S-t^ioT SKDffi 

[0 0 2 81 *i\ 3Sffi«f^e>DNASr»tt|b, PCR 
(D^iy^/vh-ir^o S®§ofWd^DNA»fflt 

~?hz>mm&. Rx*'<>i?/\'?* : 7'{ Kifowj*bv\, 

«j£v^«a>feite*J:< DNAt»ffl-et5o * 

U 9 5t, 1 5 #&fl^P*&b Sr. x^W- h 

tit, PCR(Cftt6ritnJt"Cfo^o 
[0 0 2 9) atti$^DNAfc:S#SW^ P 7^^— 

NAS90 (PCRlfe) Sr#^r 4:*5-e#S 0 iiffL P 

-f^— Srl»4:bT«V^5rfc3^#*bV^ IB 

&-r-5«B^P^5*>. tr^-f K^^y • T KVir 
^CDDNAl^l^TCO^ r^#0^^>f ^ — ra*^ 

J: 5 (-2®^cD^y-r^-?rffi^bTfflV^^^, M 

y — y^t7^y^it©ffl^M{:4s 
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* ~-y >?(ommmz&— 3£tcK3£b-c*>5<o-c. 5® 

Ac, PCRSrfT^^t-, fft»DNAi^gfg*^ 

[0 0 3 0] 5K:bT#k;h,fcDNA*««8c» 

[0 0 3 1] **«<0^7-f^-«:, Sa#S«J 

10 #IB*iJ«r*bTV*5fc«>, ^irt7 p a-7'iLtfffl 

[0 0 3 21 £fc, *38W<0:/7^— £r/8v\Mtf, t 
[0 0 3 3] 

**f 3 *S®> hJ-Oi<5fia?lc 

30 [00 3 4] 

[00 3 5] 1 7^ -v— <DfflftRX*&f$L : D 

DB J, G e n b a n k^Of-^"<^<t »)#f)ll-fc 
V?4 Wf!) ^AJS^BfficOl 6 S r RNA»B^Ifl 
?"Jt, Lfc±|B©l 6 S r R N AjUiS 

« 

[0 0 3 6] 
[3&1] 
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1Q9-9AA 

LOC, CATV 




O. UUOLSSCSnL I s 


BiADO-2 


CGMGGCTTGCTCCCAGT 


2 


18 


476-442 






DlAINlj i 


t Au 1 LL A l Wi V/A 1 Wj I uu 1 


1 1 
11 


iy 


loD ojo 


97 c 


D. CUlgUACLUMTl 


BiANG-2 


GAAGGCTTGCTCCCCAAC 


12 


18 


476-441 






DiDir ~i 


rr ArATrATrrjT aty^ty 1 attt. 

Ll^UAlUAllAjUnlulUAl lu 


O 

o 


91 


IR/l-OAQ 
l<y± c\)o 


97R 


D. yij iUJJm 


BiBIF-2 


CCGAAGGCTTCCTCCCAAA 


4 


19 


478-442 






n:nnr> l 

dIdKd 1 


PPPP ATPPTPP ATY"*APAP 


0 


10 


1/0 iyz 


OQfl 
<iOO 


O. OTSV6 


BiBRB-2 


ACAMGTGCCTTCCTCCCT 


6 


19 


477-444 






D ; PAT 


P ATY^PPPP A PTTTPPTPP P 


lo 


iy 


/u yi 




O. C<2.t &TULulUJJl 


BiCATg-2 


CGAAGGCTTGCTCCCGAT 


14 


18 


1125-1006 








atw A TP A PPPTTmPPTTPP 

A RLAl uAGGL ITiGL iTGG 


1 C 

Id 




71 -y] 


y3y 


B. pseudocatgnElatiM 


BiPSC-2 


GAGGCCATATCTCTACGGCT 


16 


20 


1026-1006 






p: pAl _i 
DlUAL 1 


T A ATA PPPP A TPTTTP/IPTT 

lAAl AtuiUAilil ILUiulV/ 


17 




i/u loy 




D. gCU t ICJM 


BiGAL-2 


ACATCCCCGAAAGGACGC 


18 


18 


484-454 






blLUNg 


TTYV A PTTP A TPPP A TPPTY* 






100 oai 


001 
00 1 


0, longijm 


BiLON-1 


GGGAAGCCaTTATCTCTACGA 


8 


20 


1028-1009 






blLUNg 


TTPP APTTP ATPPPATPPTP 


( 


OA 


100 OAt 




0, ttijanzis 


Bi INF 


CKAMCaCATCTUTGGGAT 


19 


20 


1027-1008 






RiPHf -1 
D 1 r Uli 1 


r a path Acrnr atcph a n 




lo 


1 RR-9A9 

1O0 CMC. 


907 


J? 4\cznirin1 rvnmfrtt 
D, Po VUuU I UTlgUIR. 


BiPDL-2 


TCCACTCAACACGGCCGAA 


10 


19 


468-486 






BiCATg-1 


(EGATCCTCCGACTCCT 


20 


17 


176-192 


289 


B.catemLatm 


BiCATg-2 


CGAAGGCTTGCTCCCGAT 


14 


18 


1125-1006 




(B. pseudocateulatwi) 


BiLONg 


TTCCAGTTGATCGCATGGTC 


7 


20 


182-201 


277 


B. longum. 


BiLON-2 


TCSCGCTTCCTCCCCGAT 


21 


18 


478-441 




(B.ivSantis.B.sais) 



[0 0 3 7] §Hm#U2 ^^-r^-5rfflV^m®<^^ 

(1) ^CO*fi^*^DNAcDttm 
^2^tK3^-r> 3 lfit4 7«<Dlf^^ K^^^y 
^Ajg^a^, 9115liOMMf«i:^GA 
M broth (^5/^>fffiK) ^-^*fi#^«bfc 0 

fee 

(0 0 3 81 (2) 

J^ft^r 2 5mUU 5 OmMT ris-HCl (pH 
8. 8), 1 5mM (NH 4 ) 2 SO<, 2 5mM Mg 
Cl 2 , 0. 4 5%T r i t o nX- 1 0 0. 2 0 0u 
M dNTPm i x t u r e 2 0 Omg/m 1 BSA 
(C, #>«r0. 2 5mM7 p 7^^ ) 0. 9UTaq D 
NA# y ^ =7—^£ (Biotech Internat 



1 o n a 1 ) , 1 0 n g "rls^U— V DN ASr^OSiS 
#£"C\ Hybaid Touchdown Termi 
nal Cycler (Labsystems Jap 
an) 9 4 c C5^«ttOt9 4 < C2 0^ 
5 5t2 0f, 7 2t3 0#S:3 0t>f^;vOPCRS 
/&3r*To*: 0 rcO*^T% (1) <Oi^^^6 2ffi»^ 

[0 0 3 9] (3) /-/^v-inS^tt^ 

40 (2) ^hthtcPCRm^m^m^. ^>k^w 

^{CJ:9. 4 -^-co#^tt£r W£ Lfco 1 %L0. 3Ag 
arose(*#7tt§S)-C, ^ a — If y J: t) 1 0 0 V, 

2 5 5>®5t8ct6b > ethidium Bromide 

te, f—Vybk-fZB. adolescentis 4»^5>^@W 
P CRMyo&'&bivtcfc. ft&cOBifidobacterium 

50 ^^^7*7^ ^ — BiADO IC<tt)B. adolescen 
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tis ©#»»<c*u#prtB-c*sri:*s*>^ofc 0 mm 

|C N {{.(^Bifidobacterium It^SW/?^^-^ 
_*Blk<rt:_ BiBIF, BiBRE, BiANG. BiPDUS, -fc 

ilz-^il/B. bifidimu B. breve. B. angulation^ B. pseudo 
longum^4#ftWl-^a-e# Z> _ _ # to*»o fc. 

[0040]— BiLONgteB. P ^Afil^M- fc B . 
-TV^T^ B. X>f *<DDNA_#&_J_ LTfcP 

iffjft*a-C*>9. DNA-DNAttRttifc 7 0 



So BiCATgfcB. *r^7-^A^|CB. ^_,*— K— 
^7T^7-^A(ODNA^^ LtiPCRlftM 

[0 0 4 1] *fc, nWlCBiPSC. BiGAL. BiLON. BilNF 

10 [0 04 2] 
[*2] 



Species 



Strain* 



List of bacterial strains and the results of PCR assays using species-specific primer, 
BiADO, BiANG. BiBIF, BiBRE. BiCATg, and BiLQNg 

Species-specific primers 
BiADO BiANG BiBIF BiBRB BiCATg BiLONg BiPDL BiCAT 

- - - + - - + 
+ - - + 

----- + 
----- 4- - 

_____ + 

------ 4- 

----- 4- 

----- 4- 

----- + 



B. adolescent is 
B. adolescent is 
B.adolescentis 
B. adolescent is 
B. angulation 
B.angulatum 
ft bifidim 
B. bifidim 
ft bifidm 
B.bifidm 
B. breve 
B. breve 
B. breve 
ft catemdahm 
B. catemdahm 
ft pseudbcatewlatum 
B. pseuabcatemlaium. 
B.gallicm 
B. longtm 
ft longtm 
B w longtm 
b\ infant is 
ft infant is 
ft infant is 
B.suis 
B. animal is 
ft asteroiaes 
B.bowi 
ft choerinxm. 
B.coryne forme 
B.cumichli 
B.denticolens 
B.denrium 
ft gall inarm 
ft indicum 
ft incpinatxm 
BAactis 
B. mogTUR 
B.neryciam 
B.ninimm 
B.globosm* 
ft pseudolongum* 
B.pullorwi 
B.nminantiwL 
B.saeadare 



ATCC 15703 T 
NCFB 2229 
NCFB 2230 
NCFB 2231 
ATCC 27535 T 
JCM 1252 
ATCC 29521 T 
ATCC 15696 
ATCC 11863 
PERM BP-791 
ATCC 15T0O T 
ATCC 15698 
FBRM P-15488 
ATCC 27539 T 
JCM 7130 
JCM 1200 T 
OSM 20439 - 
JCM 8224 T 
ATCC 1570^ 
ATCC 15708 
?EM P-6548 
ATCC 15697 T 
ATCC 15702 
ATCC 25862 
ATCC 27533 T 
ATCC 25527 T 
ATCC 25910 T 
JCM 121 1 T 
ATCC 27686 T 
ATCC 25911 T 
ATCC 27916 T 
DSM lOlOET 
ATCC 27534 T 
JCM 6291 T 
ATCC 25912 T 
DSM 10i07 T 
DSM 10140 T 
JCM 1218 T 
JCM 8219 T 
ATCC 27538 T 
ATCC 25864 T 
JCM 1205 T 
JCM 1214 T 
J(M 8222 T 
DSM 6531 T 



[0 0 4 3] 



[^3] 
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Species-specific priners 



Species Strain* BiADO BiAKG BiBIF BiBRB BiCATg BiLQNg BiPDL BiCAT 



o. suot i te 


lAXfl £lV30 




On inSTVUptll IWR 

B t ps longjjji SS.ps longtM 
d. p5 Lon&m jo. giooosum 


ATCC 25866 T - 






4_ 

i 




.-r +- 


c. COil 


AliX 11 if j 




Sac tero ides fragi I is 






Bacteroides ovanis 


J05 5824 T - - - 




Bacteroides wlgarus 


ATCC 8424 T - - 




Clostridium. bifemenians 


JOt 1386 T - 




Clostridium perfringsns 


JCM 1290 T - - - 




Enlerococcas fascalis 


ATCC 19433 T - 




Ent&romccus JasciwR 


ATCC 19434 T - - - 
ATCC 25986 T - 




Gubactertim aerofaciens 




Bubacteriim bifome 


ATCC 27806 T - 
DSM 4944 T - 




Gartinzrella vaginalis 




Lactobacillus acidophilus 


ATCC 4356 T - 




Propum.ibacierium acnes 


ATCC 6919 T - 




Peptostreptocossus prevorii 


ATCC 9321 T - 




Rumimooccus productns 


ATCC 27340 T - 





[0 0 4 4] 



[j£4] 
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List of bacterial strains and the results of PCR assays using species-specific 
primer. BiCAT. BiPSC. Bi LOR and BilNF 



Species-specific primers 



Species 


Strain* 


BiPSC 


BiCAL 


BiLON 


BilNF 


B, adolescent is 


ATCC 15703 T 


— 


— 


— 


— 


B. cdolescentis 


NCFB 2229 








— 


_ 


B, cdolescentis 


NCPB 2230 














B. adolescent is 


NCFB 2231 











— 


B. QRgU.lQ.tWTl 


ATCC 27535 T 











— 


B. angulatwn 


JCM 1252 














B. bifidwn 


ATCC 29521 T 








— 


— 


B. bifidwn 


ATCC 15696 














B, bifidum 


ATCC 11863 

111 W X, XwW 














B.bi fidiM 


FERM BP-791 














B» breve 


ATCC 15700 T 














B breve 


ATCC 15698 














ft breve 


PERM P-15488 











— 


B. caieradatum 


ATCC 27539 T 


— 











B cateytulaiiBti 

L/# UtiiwCrrUitUtAutiifi 


JCM 7130 

W will I J. VrV/ 




_ 








R frsewkxxitertiLLatiM 


JCM 1200 T 


-f- 











B. pseudocatenulatwn 


Daf 20439 













B. gal I icwi 


JCM 8224 T 




■f 








B, lOTtgUBtl 


ATCC 15707 T 












B. lojunim 


ATCC 15708 








+ 







PERM P-6548 


_ 


_ 


4- 





B. infant is 


ATCC 15697 T 










+ 


B, infant is 


ATCC 15702 













B. infant is 


ATCC 25962 













B. 


ATCC 27533 T 








+ 




B. animal is 


ATCC 25527 T 













B. astervides 


ATCC 25910 T 














B, tows 


JCM 1211 T 














B. choeriTum 


ATCC 27686 T 











, 


B. coryneforme 


ATCC 25911 T 














B.awriiculi 


ATCC 27916 T 


— 


- 


— 


- 


d. ajzntrcolens 


r\01# 1 A1 ACT 

DSM 10105 










8. denrium 


ATCC 27534 T 










B, gallrnnrtm 


JCM 6291 T 










B. indicum 


ATCC 25912 T 










B. inopmatwi 


DSM loior 










B. lactis 


DSM 10140 T 










B. magnum 


JCM 1218 T 










B.meryciam 


JCM 8219 T 










B.minimm 


ATCC 27538 T 










B.globosum* 


ATCC 25864 1 " 










B.pseudolongtiBi* 


JCM 1205 T 










B.pullanm 


JCM 1214 T 











[004 5] [3?5] 
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Species 



Strain" 



Species-specific primers 
BiPSC BiGAL BiLQN Bi INF 



B. rwiinani ium 
B. saeadare 
R subtile 
ft, therwophilwi 
E.ooli 

Bacieroides fragilis 
BacteroidBS ouarus 
Bactervides wlgarus 
Clostridium bifementans 
Clostridium perfrivgens 
Enieroooccus faecal is 
Enlerococcus faecium 
Eubacterium asrofaciens 
Eubacterium biforme 
Gardnerella vaginalis 
Lactobacillus acidophilus 
Prupicnibacteriim acnes 
Peptostreptocossus prevorii 
Rmivococcus productus 



JCM 8222 T 
DSM 6531 T 
DSM 20096 T 
ATCC 25866 T 
ATCC 11T75 7 
NCTC 9343 T 
JCM 5824 T 
ATCC 6424 T 
JCM 1386 T 
JCM 1290 T 
ATCC 19433 T 
ATCC 19434 T 
ATCC 25986 T 
ATCC 27806 T 
DSM 4944 T 
ATCC 4356 T 
ATCC 6919 T 
ATCC 9321 T 
ATCC 27340 T 



[0 0 4 6] 



Species 



Strain 8 



Species-specific primers 
BiPSC BiGAL BiLON BilNF 



E.ooli ATCC 11775 T 

Bactewides fragilis NCTC 9343 T 

Bacieroides ovatus JCM 5824 T 

Bactervides wlgphis ATCC 8424 T 

Clostridium biferrnntarv$_ JCM 1386 T 

Clostridium perfriugens JCM 1290 T 

Enterococcus faecal is ATCC 19433 T 

Entervcoccus faecium ATCC 19434 T 

Eubacterium aerofaciens ATCC 25986 T 

Eubacterium biforme ATCC 27806 T 

Gardnerella vaginalis DSM 4944 

Lactobacillus acidophilus ATCC 4356 T 

hvpionibacteriwi acnes ATCC 6919 T 

Peptostreptocossus prevotii ATCC 9321 T 

Ruminococcus productus ATCC 27340 T 



[0047] m&ms ^ysc-i—zm^^tct bm^m 
(1) m&w^}) 

t h*«^^/w^feltt«ttaaLfcDNASrl»ffl»CPC 

J£po • 1 ^fofc 9 ^ffi^ Lactobacilus acidophilus ^: 2 
X 1 0\ Bifidobacterium bifidum gr 1 0\ Bifidobac 
terium breve 1 0 10 ^Q 



buffer ICT^L, 5 OmgTo^W LT- 8 OtJ-CtR 

[0 0 4 8] (2) DNACDJSW 
#*8s*fflV^T\ DNAOttttl«:fTofc 0 *^/W«r5 
0 0m 1 <05 OmMT ris-HCl (pH8. 0) - 
lOmM EDTA-lOmM NaCllCglU S 
fekMmt: 2lH3)^<9 3Sbfc 0 ^rO^ 1 0 0// l(O10m 



(10) 



mmw- 11-123093 
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m g /m 1 U S^— 25/i 1^)0. 5mg /m 
1 N-7tf;WA7^- ^^SSriO^., 3 7^6 
0#KJ&L*: o MM, 20%SDS»(f inal 
1. 5%) M// lOlOmg/// l^nr>ft-fK 

JffSSrflDx., 3 7^6 0#SiS£i£fc o :7^/-/W- 

(Cl/2 O^ORNa s e (lmg/ml) £ 

Mt3 7t;-C6 0^U ^y-yw-^crutfvv 

fCo 400/il TEbuffer l^tt, 

PS^ffiil^^ — 3 LTK (Mi 1 1 ipore) 

DNA<Dlfc:i;£r5fc#>#: 0 
[0 0 4 9] (3) PCRfi^: 

mmm2 (2) ^p^^-c, (d (d^->^/w^«* 



18 



10 



* [0 0 5 0] (4) PCRIWI 

^ *A • tf^^^A^4^^2^S. tf:7^ K 

^y *a • x Kv-fe^7--<^t 8**7*d^e>«fflSix 

[0 0 5 1] 
[«7] 



volunteers 


BiADO 


BiANG 


BiBIF 


BiBRE 


BiCATg 


BiLONg 


Adult-1 


+ 




+ 




+ 


+ 


Adult-2 










+ 


+ 


Adult-3 


+ 








+ 


+ 


AduJt-4 






+ 




+ 


+ 


Adult-5* 


+ 




+ 


+ 


+ 


+ 


Adult-6* 


+ 




+ 


+ 


+ 


+ 


AduIt-7* 


+ 




+ 


+ 


+ 


+ 


Adult-8* 


+ 




+ 


+ 




+ 



10ng of DNA were used for the analysis 
*: volunteers who drunk "Ull MIL" 
+:positive 
-negative 



[0 0 5 2] mmm4 77*^—*m^itmi3M<on 
[0053] — it*©*fei:LT, mhmmm?m 

^*fiT?*5DNA-DNAftiattl»t)ffofcir5 



V&tc 0318) o (21. Scardovi, V. 1984. Genus Bi 

f idobacterium Orla-Jensen, 1924, 472, pl418-1434. I 
n N. R. Krieg and J. G. Holt (ed), Bergey' s manual of s 
ystematic bacteriology, Vol. 1. The Williamd & Wil 
kins Co., Baltimore. )XhMUffij£&ftotc b r^>. 

titc (ms) o 

[0 0 5 4] 

ims] 



40 



19 



(11) 



f&mW- 11-123093 



20 



U 



r 

t 

-a 



a 

o 



3 

o 

§ 



en 

"c3 



(3- 



-o 
CO 



I 
I 
I 

+ 



I 
I 



I 



I 

I + 
+ 1 
I I 
I I 



+ 



1 



+ 



I 



3 



s*5 



S3 

CO 



od 

CO 

i 

Si 



CM 

si 

c4 



05 

o5 



[0 0 5 5] DNA-DNAflPlttKtm^B. iJ 
f^7-^AtB. K*^^7 — ^ A, B. v> 

IS J* h B . >7-*xte. ifii&s® if 5 Lt?fc 6 fc 

St 5-*<t D -bSSV^ t a^WBUWIB-Cifeofc. 
[0 0 5 6] HJS01J5 



<£>?*>&t>j£< t hj5gA<ofl§Wrti-#:ftL-cwc<E>te 

^5 8%, KT. B. •>a-K*7 1 ?7-!!'A©55 
%, B. ^7-fyA42%< B. B. 
TSif^ — 9 X\^X, B. ^f^ryf 

[0 0 5 7] MO^^ E>l££Jj -7A%«#;ffi<D)% 



21 

^©41% B. ay^37%, B. tf^^^A22 
%, B. ^-/<019%, B. TK 

l^-fe^y^ *7. 4%. B. 7^7^^3. 7% 

[00 58] * & 

M«A3 3*O»!t^Srfflv* 0 
© 1 aiBH:a*«Mt«>JB!#^ a — ^ h* if 

[0 0 5 9] ajfl-frv^/w 

1 trR (0«t#ft*«.**JB 2 7^^0V^TI^^<^ 0 
fUEttl 9 9 7¥fc*«**»«*R"C, 5i*^tticj: 

4»S©S^ t> S it T v ^ v \, 

[0 0 6 0] ife^^DNAOaffl 
«»*«A**?>«*bfcil«l OmgSrtfeV\ Zhut 
©'O^o?^ Kfel^HSoTDNASrttfflLfco X 
ffi* fc*< P C R<Dffi*4Mf&Bt**i-S B ft 

T\ lmlcOTE^S^U 1 5000rpm^»^ 

U-^Vl'Sr 2 5 0// 1 (DE xtraction Buf 
fer (lOOmM Tris-HCl, 4 OmM EDT 
A, pH9. 0) KlWittU 5 0 m 1 <0\ 0%SDS£*P 



(12) 11-123093 
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* X.T*^-Bl^^3lE]^DigbfCo 15 0/il©^ 
yl^ n y K^r^Dx. Micro Incubater 
M-36 (T A I TECH, Tokyo, Japan) 
icj:«5 5 0 < Ct?3 0Mt<S^5tfco 3M 
. Sodium acetate£rl50/il SsJlJ b. 
**tCl 5#flSi§MEbfc 0 1 5 0 0 OrpnfCl 0#fHaS 

^D/V-^^Di, WtHbfcDNASrEJiRbfco #<b 
WcDNA^lOOHOTElc^U 1 m 1 Sr»S! 
10 DN A t LT^V^/Co 

[0 0 6 1] PCRcO^ft 

PCRS/Sfi> J^*$r 2 5 u 1 fc U 1 OmM Tris 
-HC1 (pH8. 3) . 50mM KCK 1. 5mM M 
gCl 2 . 200^M dNTPl^i, #25/iM/ 
74-?— , 0. 9U Taq DNA#y^7^f (P 
erkin Elmer) , 1^1 T>"?\> — b DN A 
£^tfK/&f£~C\ TouchdownThe rma 1 
Cycler (Hybaid) <fc 9 firofc 0 
te> xVz/V- hDNA<DH*«(0«¥lR«>fc«>9 4*0^ 
20 3&Dmi>tc&> 94t20f, 5 5t2 0^ 7 2t 
3 0«>Sr3 5-^>f ^/W-C^ofco ifffi^fel* 1 %TU* 

^^K<o^r«i*«^bfco 

[0 0 6 2] 
US9] 



(13) 1 1 -1 2 3 0 9 3 

23 24 



spec i ten zf-y-i-?— 



BiADO BiANG BifilP BiBRE BiCATg BiPSC BilOK BilNP BiGAL 



AD-1 






— 


— 


+ 


— 


— 


— 


— 


AD-2 




















AD-3 


+ 


— 


— 


— 


+ 


— 


w 


— 


— 


AD-4 


— 


— 




+ 


+ 


+ 


+ 


— 


— 


AD-5 


+ 


— 


— 


— 


+ 


— 


— 


— 


— 


AD-6 


+ 


— 


— 


— 




— 


— 


— 


— 


Afh7 


— 


— 


— 


— 


+ 


w 


w 


— 


— 


AD-8 


— 


— 


— 


— 


+ 


+ 


— 


— 


— 


AD-9 


+ 


— 




— 


+ 


+ 




— 


— 


AD-10 


+ 


— 


+ 


— 


+ 


+ 


+ 


— 


— 


AD-11 




— 


+ 


— 


+ 


— 


w 


— 


— 


AD-12 


— 


— 


— 


— 


+ 


— 




— 


— 


AD-13 


+ 


— 


— 


— 


+ 


+ 


+ 


— 


— 


AD-14 


— 


— 


— 


— 


— 


— 


w 


— 


— 


AD-15 


— 


— 


— 


— 


+ 


— 


+ 


— 


— 


AD-1 6 


4- 


— 


4- 


+ 


+ 


+ 


+ 


— 


— 


AD-17 


— 


— 


+ 


— 


+ 


— 


+ 


— 


— 


AD- 18 


— 


— 


— 


— 


— 


— 


w 


— 


— 


AD-19 


- 


— 




— 


+ 


+ 


+■ 


— 


— 












+ 


+■ 


4. 






AD-21 




— 


+ 




+ 




+ 




- 


AD-22 


— 


— 


— 


— 


+ 






— 


— 


A&-23 - 


+ 


— 






+ 


+■ 


+■ 


— 


— 


AD-24 


(+) 






(+> 




+ 








AD-25 






+ 




+ 


w 


w 






AD-26 


+ 








+ 


+ 


w 






AD-Z7 


+ 




+ 








+ 






AD-28 


+ 






w 




+ 








AD-29 


+ 


















AD-30 


+ 




+ 






+ 


+ 






AD-31 






+ 


+ 


+ 


+ 


+ 






A&-32 










+ 










AD-33 


+ 




+ 




w 


w 








Na of 


19 


2 


14 


5 


29 


18 


23 


0 


0 


Detection 




















^Detection 


58 


6.0 


42 


15 


88 


55 


70 


0 


0 



100 6 31 No. BiADO BiANG BiBIP BiBRE BiCATg BiPSC BiLON Bi INF 

[$10] 



30 



1 _ _ _ + _ - - - 

2 _ _ + _ _ ___ 

3 -- + + - - w + 

4 + _ - - -f 

5 _____ ___ 

6 - - - w - + 

7 __'_+_ - 4- -f 

8 _____ _ + _ 

9 ___ + _ w -h - 

10 - - - - - - - - 

11 - - - + - _-- 

13 - - - + + + - + 

14 + - + - - - - - 

15 - - - + + -h - - 

16 + _ _ w _ 

17 - - - + w - - - 

18 _____ ___ 

19 ___ + _ - - - 

20 + + w - - + 

21 _____ _ + _ 

22 -- + + + - + + 

23 _____ - - + 

24 ___ + _ _ + + 

25 _ _ _ + _ _ _ _ 

26 --- + - ___ 

27 - - ~ + - - + + 

28 + w + + - - + w 

2 1 6 19 5 2 10 11 

7.4 17 22 70 19 7.4 37 41 



[0 0 6 4] mum e ? : 7'C^*-&m^tc&m®(om 
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(i) &m-5iiBte&mr>NAmm<o&m 
-cprig-efcofc 0 ^;-p, ^{sEa>ib»ttiLfcDNA<E>g 
b^2« (Aduit Dst^Aduit f) \cmmm 3 t HOHUC § 

*ff5fci)6, Ifi9tt(liLfc«SDNA&l Ongfrb 
[0 0 6 5] ( 2 ) *0ffi8*<Dlfc«SE5£Stffc 

[0 0 6 6] 

[til] 
Adult-D' 

g^DNA BiADO BiANG BiBlP B1BRB BiCATg BiLOSg 

lOng +- + ++ + 

lng +- + ++ + 

lOOpg + - W W + W 

lOpg W - - - + 

lpg W - - - W - 

lOOfg W 
lOfg 



+J->7;W>-6 





im 


Optimalcount 


Dilution Inocvol. 


Log(N)/g 


Na 


% 


mmk. (mm 


VLM 


46 


9 


0.5 


1L0 


9.2B+10 


100 


Bactemides sp. 


VLM-B 


17 


9 


0.5 


las 


3.4B+10 


37 


Bifidobacterium sf> r 


MPN 


93 


8 


0.5 


ia3 


1.9B+10 


20 


B.berve FBHM P-15488 




23 


5 


0.05 


7.7 


4.6B+07 


0 


B.Bifidun 4007 PERM BP-791 


32 


5 


0.05 


7.8 


6.4B+07 


0 



[0 0 7 0] [fl4] 







Optimal count 


Dilution Inocvol. 


LogCNVg 


Na 


% 


msm (mm 


VLM 


53 


9 


0.5 


11.0 


1. 1B+11 


100 


Bactemides sp. 


VLM-B 


101 


8 


0.5 


10.3 


2B+10 


19 


Bifidobacterium sp. 


MPN 


137 


8 


0.5 


10.4 


2.7B+10 


26 


B.berve 4005 PERM P- 15488 




61 


6 


0.05 


9.1 


1.2E+09 


1.2 


B. bifidm FERM BP-791 




198 


6 


0.05 


9.6 


4B+09 


17 
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* [0 0 6 7] 
t*l 2] 



Adult-F* 



HfflDNA 


. BiADO 


BiANG 


BiBIF 


BiBRB 


BiCATg 


BiLONg 








+ 




+ 


4- 


Ins 


+ 




+ 


+ 


+ 


+ 


lOOpg 


+ 




+ 


-f 






lOpg 


+ 




+ 


W 


+ 


W 


lpg 






W 


w 




w 


lOOfg 















io [0 0 6 8] 4fc. — ^tr^>r bv^-ry $J*mffimiz 

#»«41R«»tfc5MPN*H!, '<?*rv{T*m 
tt*^#»«J*31*i#M-e*>5VLM-B«». RXfi& 

«bT7>f hv^^y *AMJM»«ttAdult DTI. 
20 9 X 1 0 8 Adult FT?2. 7 X 1 0 10 "C4> X) , tf^-f 

^fy>A^^iW4. 6xi o\ yfy-i k 

* fc 0 13. $14 (C^ 0 

[0 0 6 9] 
[$13] 



(15) 



11-123093 
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^«tnio»<issT?fcofco z.<Dfcit>. tr^-f 
s>^^#x.?>tt, Adult d-C3d^ &a>&:ftae>fcjtttr 

/Co tf^^r K^^^y *a • ^xt/i?^ 
K^^y »>a . t'7^^Aii*in o Opg-css<*j|tti 

i-i ooo^i-e^ofc^-c, M#<£>SI&tei o 7 
-l o**-y-tmm£iv, 3n^6*»k« 

[0 0 7 2] ~£fc. Adult FfC;|o^Tfctf:7.< 

b. <xi*b. tr^>f ^Attip g -ea<«ia 

£ ttT 19 . Adult D & tfc^T 10—100 ffi^It^ 
[0 0 7 3] 

< 1 1 0 > tfc^tt h**fc ; «At^;v 
h • ^>f **-f ^>*m$£Mm (KABUSHIKI KAISHA YAK 
ULT HONSHA;ZAIDAN HOJIN YAKULT • BIO SCIENCE KENKYU 

ZAIDAN ) 

< i 2 o> \fy^ v^tv t^mmmm^?*^- 

<130> P03561008 

<150> JP 1997-219567 

< 1 5 1 > 199 7 — 8 — 1 4 

< 1 6 0> 19 

< 2 1 0> 1 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 1 

ctccagttgg atgcatgtc 19 



< 2 1 0> 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 
<4 0 0> 



2 

1 8 
DNA 

Artificial Sequence 
2 



cgaaggcttg 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 
<4 0 0> 
ccacatgatc 

< 2 1 0 > 

< 2 1 1 > 
10 < 2 1 2 > 

< 2 1 3 > 

< 4 0 0 > 
ccgaaggctt 
<2 1 0> 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 

< 4 0 0 > 
ccggatgctc 

20 < 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 

< 4 0 0 > 
acaaagtgcc 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 
30 < 4 0 0 > 

ttccagttga 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 

< 4 0 0 > 
gggaagccgt 

< 2 1 0 > 

< 2 1 1 > 
40 < 2 1 2 > 

< 2 1 3 > 

< 4 0 0 > 
cacatgagcg 

< 2 1 0 > 

< 2 1 1 > 

< 2 1 2 > 

< 2 1 3 > 
<4 00> 
tccactcaac 

50 < 2 1 0 > 



28 

ctcccagt 18 
3 

2 1 
DNA 

Artificial Sequence 
3 

gcatgtgatt g 21 
4 

1 9 
DNA 

Artificial Sequence 
4 

gctcccaaa 19 
5 

1 8 
DNA 

Artificial Sequence 
5 

catcacac 18 
6 

1 9 
DNA 

Artificial Sequence 
6 

ttgctccct 19 
7 

2 0 
DNA 

Artificial Sequence 
7 

tcgcatggtc 20 
8 

2 0 
DNA 

Artificial Sequence 
8 

atctctacga 20 
9 

1 8 
DNA 

Artificial Sequence 
9 

catgcgag 18 
1 0 
1 9 
DNA 

Artificial Sequence 
1 0 

acggccgaa 19 
1 1 



29 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 11 
cagtccatcg catggtggt 19 

< 2 1 0> 12 

< 2 1 1 > 18 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 12 
gaaggcttgc tccccaac 18 

< 2 1 0 > 13 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 13 

gatccgggag tttgctgcc 19 

< 2 1 0 > 14 

< 2 1 1 > 18 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0 > 14 

cgaaggcttg ctcccgat 18 

< 2 1 0 > 15 

< 2 1 1 > 2 0 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0 > 15 

atccatcagg ctttgcttgg 20 

< 2 1 0 > 16 

< 2 1 1 > 2 0 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 16 
gaggccatat ctctacggct 20 



(16) ftmW- 1 1-123093 
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* < 2 1 0 > 17 

< 2 1 1 > 2 0 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 4 0 0 > 17 
taataccgga tgttccgctc 20 

< 2 1 0 > 18 

< 2 1 1 > 18 

< 2 1 2 > DNA 

10 < 2 1 3 > Artificial Sequence 
<4 0 0> 18 
acatccccga aaggacgc 18 

< 2 1 0 > 19 

< 2 1 1 > 2 0 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 19 

ggaaacccca tctctgggat 20 

< 2 1 0 > 2 0 
20 < 2 1 1 > 17 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 2 0 

cggatgctcc gactcct 17 
<2 1 0> 2 1 

< 2 1 1 > 18 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<4 0 0> 2 1 

30 tcscgcttgc tccccgat 18 

[Hi] tT7>f K/^r y ?^S»1<D1 6 S r RNA 
SB^iJcD o *> V 2 R&V 3 at V XSrJttR UfcH 
[0 2 J K^^^y VJ*mfflm<01 6 S r RNA 

* mnco o ib V 6 RtfV lxyj SrJttR LfcEI 



(17) 



&ffl¥> 11-123093 



II] 



B.adolescentis 

B.angulatum 

B.bifidum 

B. breve 

B.catenulatwn 

B. psevdocatenul at urn 

BAongum 

B. infant is 

B.galliaim 



161 227 
M(X^TGCTAATCCCGGATC (flX%AGTTGGATGCATGTC OT 
MCGGGTGCTAATCCCGGATCCTC CAGTCCATCGCATGGTC 
AAtmTWTMTGCCGGATOT^ 
MCXKGTGGTMTCCCGGATGCTCCA^ 

MWGGTCGTMTGC CGGATGCTCCGACTCCT CGCATGGGGTGTCGG-NAAA^ 
MCGGCTCCTAATGC CGGATGCTCCGACTCCT CCCATGGGGTCTCGG-GAMG 
MCGGGTGGTMTOCGGATC TTCCAGITGATCGCATGGTC TTCTGGNGAAAG 
M(XiGGTGGTAATGCCGGAT CTTCCAGTTCATCGCAn^TCn CTGG--GAAAG 
M(XJGGTGGTAATACCGCATCTTCCGCTCCATCGCATGGTGGTGTGGGGAATG 



B 

B.adolescentis 

B.angulatum 

B. bifidm 

B. breve 

B.catemlatm 

B. pseudocatemdatm 

6* longwi 

B. infant is 

B.gallicum 



421 492 

TCGGGrTOTAAACCGCTTTTGACTGGCAGCAAG CCTTCC GOG TGAGTGTA 

TCGGGTTCTAMCCGCTT nCTTGGGCAGCAAG CCTTC GCG TGAGTGTA 

TCGGGTTGTAAACCTCTTnGTTTGGGAGCAAG CCTTCGGG TGAGTGTA 

TflTCtflTCTAAACCTCTTITC ^ TGAGTGTA 

FKXSGGTTGTAMCCNCNTnG ATCGGGACCAAG CCTTCG GG TGAGTGTA 

TCGGGTTGTAAAC^GCrrTT GATCGGGAGCAAG CCTTCGG G TGAGTGTA 

TCGGG1TCTAAACX:TCTTT TATCCGGCACCAAG CCAGA G TCAGTTTA 

TOK^nGTAMCCTCTTT TATCGGGGAGCAAG CCTGA G TGAGTTTA 

TO&GTOTAMCCGCTTTCGATTGTCAGCMGGC^^ 



Primer target region. (A)V2 region for forward primers; 
(B)V3 region for forward primers; 



(18) 



#I8¥1 1 -1 2 3 0 9 3 



[02] 



B. longum 
B. infant is 
B. suis 



990 1036 
CTTGACATGTTCCCGAC CGTCGTAGAGATACGCCNTCCC TTCGGGG 
"CTTGACATGTTCCCGAC GATCCCAGAGATGGGGTTTCCC TTCGGGG 
CTTGACATGTTCCCGACGGCCGTAGAGATACGGCTTCCCTTCGGGG 



D 

B. catetvulatm 

B. Pseudocatenulatum 



57 110 
GCMGTCGAACGG GATCCGGGAG--TTTGCTGCCT GGNGAGAGTGGCGAAC 
GCAAGTCGAACGGGATCCATCAGGCTTTGCTTGGTGGTGAGAGTGGCGAAC 



(C) V6 region for B. longum and B. injantis revers primers; 

(D) V1 region for B.pseudDcaterailatvn forward primer. 



E 

991 1035 
B. catemlatm TGACATGTTCCCGACAGCCGTAGAGATACGGNCTCCCTTCGGGG 
fi. pseudocatemdatim TGACATGTTCCCGA CAGCCGTAGAGATATGGCCTC CCTTCGGGG 
B. longum TGACATGTTCCCGACGGTCGTAGAGATACGGCNTCCCTTCGGGG 



(51) Int. CI. 6 fSSiJIS^- FI 

C 1 2 R 1:01) 
(C12Q 1/68 
C12R 1=01) 

(72)$g93# mm a2)&wm m-f$ 

KTzmmmysmm 1-1-19 m^tt^ M^mmymm 1-1-19 w^tt-* 

(72) >mm mm 

M&mXJRE.^Bk* 2 -26 - 7 - 501 



